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"Muffler for exhaiist systems of vehicles" 

The present invention relates to a muffler for exhaust systems of vehicles. 

Exhaust systems in modem cars are provided with mufflers comprising a shell which is 
internally lined with a noise-deadening material, typically rock wool. The exhaust gas in 
5 the shell is piped into an insulated chamber, sometimes Icnown as "reflection chamber", 
via a first pipe, and then to one/more intermediate pipes joined to the exhaust pipes. 

Since turbulences and counter-pressures inside the insulated chamber considerably affect 
the power performance of the engine, it is also known to convey the gas flow within the 
msidated chamber via a connecting box having perforations over its entire surface and 
10 provided with two side holes for connection to respective exhaust pipes. 

Although the above arrangement is satisfactory as far as noise-deadening is concerned, 
however it is not satisfactory in terms of performance of the engine, because the profile of 
the perforated box hinders the optimal flow of the exhaust gas. 

Therefore, it is a main object of the present invention to provide a muffler for exhaust 
15 systems in vehicles which substantially has the same effectiveness of the above known 
mufflers in relation to noise-deadening, while providing a higher performance of the 
engine. 

The above and other objects and advantages, which will better appear below, are achieved 
by the muffler having the features recited in claim 1, while the other claims state other 
20 advantageous, though secondary features of the invention. 

The invention will be now described in more detail, with reference to the attached 
drawings shown by way of non-limiting example, wherein 

Fig. 1 is a perspective, broken-away view of a muffler according to the invention; 
Fig. 2 is a broken-away, side view of the muffler of Fig. 1 ; 
25 Fig. 3 is view in cross-section of a detail of the muffler of Fig. 1 along Une ffl-IQ of Fig. 
2. 

With reference to the above figures, a muffler 10 comprises a tubular shell 12 having an 
elliptical profile. Shell 12 is closed at its longitudinal ends by a front wall 14 provided 
with an inlet 16 for connection to the exhaust system (not shown), with a pair of outlets 
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1 8, 20 and with a reflux hole 22, as well as by a rear wall 19 having an exhaust outlet 24. 
A fiist chamber 26 and a second chamber 28, separated by a transverse wall 30 having an 
inlet opening 32 and an outlet opening 34 (Fig. 3), aie defined within tubular shell 12. 
An mlet pipe 36 having perforations over its entire surface (though in the figures, for 
5 better clarity, perforations are only illustrated over a portion of the surface) extend within 
first chamber 26 firom firont wall 14, to which it is welded at inlet 16, to transverse wall 
30, to yMch it is welded at inlet opening 32. 

According to tliis invention, inlet opening 32 and outlet opening 34 on transverse wall 30 
are substantially equal in diameter to inlet pipe 36, and aie interconnected via a toroidal 
10 duct 38 arranged within second chamber 28, which is substantially equal in diameter to 
inlet pipe 36. 

Toroidal duct 38 has perforated bands, of a width L substantially equal to 1/6 of the duct 
perimeter, and extending on the upper surface and lower surface of the duct, astride the 
median line M of the torus. 

15 Gas-piping means are arranged within first chamber 26, which comprise a pair of 
intermediate perforated pipes 40, 42 projecting along two diverging axes firom outlet 
opening 34 to outlets 18, 20. In particular, in order to enhance the outflow of the exhaust 
gas firom second chamber 28, the converging ends of perforated pipes 40, 42 coalesce into 
a joint 43 welded to outlet opening 34, and are in contact along respective flattened 

20 surfaces 40a, 42a, so that their profile at transverse waO. 30 substantially matches with the 
profile of the opening (Fig. 3). 

A toroidal joint 44 has two ends externaUy welded to firont wall 14 at outlet 20 and at 
reflux hole 22 respectively. An outlet pipe, comprising an end pipe 46 also having 
perforations over its entire surface, is internally welded to reflux hole 22. End pipe 46 
leads into second chamber 28 through a port 48, where it is surrounded by a tail pipe 50 
leading outside through exhaust outlet 24 on the rear wall. 

Further external tail pipes (not shown) are connected to the other outlet (outlet 18 in the 
example). 

Tubular shell 12 is filled with a noise-deadenmg material, e.g. rock wool or glass wool 
30 (not shown). All the perforated pipes, as well as toroidal duct 38, are fined with stainless 
steel wool (not shown). 


25 
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The above-described mufQer is connected downstream of the exhaust system to receive 
exhaust gas into inlet 16, similarly to the traditional mufflers. The gas is conveyed along a 
sinuous path inside the mufQer via inlet pipe 36, toroidal duct 38, perforated pipes 40, 42, 
toroidal joint 44^ end pipe 46 and tail pipe 50. The perforations in the pipes, m 
5 combination with the noise-deadening lining, provide the desired noise-deadening action, 
as well known to those persons sldlled in the art. 

It has been found in practice that the above described mufQer for exhaust systems 
substantially has the same eflTectiveness, in relation to noise-deadening, of known 
mufflers provided with a reflection chamber, with improved performance of the engine, 

10 due to the fact that the gas within the mufQer is conveyed without hindrances along a 
sinuous path having a substantially constant profile, so that the areas of turbolence are 
reduced. Also, since the toroidal duct is firee of perforations along an outermost band of 
its surface, where the exhaust gas reaches its higher speed, the flow is not slowed down or 
hiadered by any perforations. The perforations are only along two bands on the upper 

15 surface and on the lower surface of the duct. In particular, it has been found that better 
effectiveness is achived with a perforated band having a width L in the range 1/8 to 1/4 of 
the perimeter of the toroidal duct, preferably 1/6. 

According to a first alternative embodiment of the invention, not shovsm in the figures, 
outlet 1 8, similarly to outlet 20, is also connected for recirculating the exliaust gas into the 
20 muffler. Accordingly, a second toroidal joint is externally welded at its ends to front wall 
14, at outlet 1 8 and at a second reflux hole. A second perforated end pipe, provided with a 
tail pipe sunilar to pipe 46, projects into the shall from the second reflux hole. 

According to a second alternative embodiment of the invention, not shown in the figures, 
end pipe 46 and tail pipe 50 are substituted by a pair of diverging, perforated pipes 
25 projecting from outlet 18 or 20, similarly to middle pipes 40, 42. Each, pipe is provided 
with a respective tail pipe extending within second chamber 28 and leading to a 
respective exhaust port on the rear wall. 

A preferred embodiment of the invention has been described herein, but of course many 
changes may be made by a person skilled in the art, depending on ttie circumstances, 
30 within the scope of the inventive concept. For example, the tubular shell could have a 
circular profile or a squared profile. 
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CLAIMS 

1 . A muffler (10) for exlaaust systems of vehicles, comprising 

- a tubular shell (12) that is internally lined with a noise-deadening material and is closed 
at its ends by a front wall (14) provided with an inlet (16) comectable to receive exhaust 

5 gas, and by a rear wall (19), a first chamber (26) and a second chamber (28) being defined 
Avithin the tubulai' shell (12), which are separated by a transverse wall (30) having an inlet 
opening (32) aad an outlet opening (34), 

- a perforated inlet pipe (36) extending within the first chamber (26) from the inlet (16) to 
the inlet opening (32), 

10 - gas-piping means (40, 42) extending within the first chamber (26) and having one end 
open to said outlet opening (34), and the other end comiectable to exhaust pipes (44, 46, 
50), 

characterized in that said inlet opening (32) and outlet opening (34) are substantially 
equal in diameter to the inlet pipe (36), and are connected to each other via a toroidal duct 
15 (38) that is arranged within the second chamber (28) and is substantially equal in diameter 
to the inlet pipe (36). 

2. The muffler of claim 1, characterized in that said toroidal duct (38) has perforated 
bands of a width (L) in the range 1/8 to 1/4 of the duct perimeter, and extending on the 
upper surface and on the lower surface of the duct astride the median line (M) of the 

20 torus. 

3. The muffler of claim 2, characterized m that the width (L) of said bands is equal to 1/6 
of the duct perimeter. 

4. The muffler of any of claims 1 to 3, characterized in that said gas-piping means 
comprise pair of perforated pipes (40, 42) having two converging ends welded to said 

25 outlet opening (34) and in mutual contact along respective flattened surfaces (40a, 42a), 
so that their profile at said transverse wall (30) substantially matches with the profile of 
the outlet opening (34). 

5. The muffler of claun 4, characterized in that said front wall (14) has at least one outlet 
(18, 20), and in that a corresponding one of said perforated pipes (40, 42) leads to said 

30 outlet (20) to be connected to exhaust pipes external to the shell (12). 
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6. The mufiQer of claim 5, characterized in that said front wall (14) also has a first reflux 
hole (22), and in that it comprises 

- a toroidal joint (44) having two ends which are extemally welded to said front wall (14) 
at said outlet (20) and at said reflux hole (22) respectively, and 

5 - an outlet pipe (46, 50) extending inside the shell from said reflux hole to an exhaust 
outlet (24) on the rear wall. 

7. The muffler of claim 6, characterized in that said outlet pipe (46) comprises a 
perforated end pipe (46) extending from said front wall (14) to a port (48) on said 
transverse wall (30), and a tail pipe (50) extending from said port (48) to said exhaust 

10 outiet(24). 
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